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© Method of producing human-human hybridomas, the production of monoclonal and polyclonal 
antibodies therefrom, and therapeutic use thereof. 



© Human-human hybridomas have been produced 
by the method of the Invention which sensitizes 
human tumor ceils in the human spleen cells prior to 
fusion with human fetal marrow, human lym- 
phoblastoid or human plasma cell lines. The mon- 
oclonal and polyclonal antibodies produced by the 
hybridomas disclosed avoid the Immune reactions 
caused by antibodies produced by interspecies 
hybridomas. I 0 M and IgA lines have been raised for 
use against each of the following tumors: 
colon adenocarcinoma 
lung adenocarcinoma 
breast adenocarcinoma 
mucoepidermoic carcinoma 

^hepatocellular carcinoma 

^leiomyosarcoma 

CO melanoma 

® neurofibrosarcoma 

squamous carcinoma of the tongue 

CO squamous carcinoma of the anus 

2 pancreas adenocarcinoma 
lymphobiast (acute leukemia) 

© Mycosis Fungoides 

Q^oat cell carcinoma 

LU prostate adenocarcinoma 

esophageal squamous carcinoma 
Ewing's 



gastric adenocarcinoma 

biliary adenocarcinoma 

ovary adenocarcinoma (mucinous) 

ovary adenocarcinoma (serous) 

lymphobiast (lymphoma) 

alveolar cell carcinoma 

glioblastoma 
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METHOD OF PRODUCING HUMAN-HUMAN HYBRIDOMAS, THE PRODUCTION OF MONOCLONAL AND 
POLYCLONAL ANTIBODIES THEREFROM, AND THERAPEUTIC USE THEREOF 



BACKGROUND OF THE INVENTION 



This invention relates to a method of producing 
human-human hybridomas, to hybridomas pro- 
duced by the method, and to the production of 
monoclonal antibodies from the hybridomas. This 
invention also relates to the use of the monoclonal 
antibodies in the treatment of human disorders. 

The first hybrid-myeloma, or hybridoma, re- 
sulted from the fusion of mouse myeloma cells with 
lymphocytes from the spleen of mice immunized 
with a particular antigen. The fused or hybridoma 
cell expressed both the specific-antibody produc- 
tion of the parent spleen ceil and the immortal 
character of the myeloma cells. It was soon recog- 
nized that individual hybrid cells could be cloned 
and that each clone produced large amounts of 
identical antibodies to a single antigenic deter- 
mined, individual clones can be maintained indefi- 
nitely and at any time samples can be grown in 
culture or injected into animals for a large scale 
production of monoclonal antibody. This technol- 
ogy was soon extended to production of antibodies 
from mouse myeloma cells. 

The therapeutic uses of such antibodies in man 
seemed obvious. It has been found, however, that 
use of mouse- and rat-based antibodies are only 
transiently useful in therapy of certain malignan- 
cies, especially leukemia and lymphoma. For ex- 
ample, antibody trials in human T-cell leukemia 
and lymphoma have been attempted using mouse- 
or rat-based monoclonal antibodies with T-ceil 
specificity. Using antibody to Leu-1, a transient fall 
in the leukemic cell count in the peripheral blood of 
patients with circulating malignant T cells has been 
reported. White the mouse- or rat-based antibodies 
were effective in causing sharp drops in white 
blood cell counts, the therapeutic effects were 
brief, lasting only hours. A more sustained re- 
sponse was achieved when monoclonal anti- 
idiotype antibody was administered by pulse ther- 
apy. See Miller et a!., Response of Cutaneous T- 
cell Lymphoma to Therapy with Monoclonal Anti- 
idiotype Antibody. New Eng. J. Med. 306: 517-522 
(1982). 

Similar transient reductions in tumor have been 
recorded at the National Cancer Institute in patients 
with chronic lymphocytic leukemia, with cutaneous 
T-cell lymphoma and with common acute leukemia. 
Antibody bound to leukemic cells in the marrow 
and skin has been demonstrated by immunoperox- 
idase and flow cytometry analysis. Patients with 
cutaneous T-cell lymphoma have shown minor re- 



sponses with antibody therapy directed at T-cell 
antigen. 

Results in malignant melanoma and solid tu- 
mors have varied widely depending upon tumor 
5 size, and whether the antibody fixes, complements 
or initiates antibody-dependent or cell-mediated 
toxicity. 

The mechanisms for the therapeutic effects of 
monoclonal antibody are not clear. Complement- 

io mediated cytotoxicity, antibody-dependent, cell- 
mediated toxicity, and direct antiproliferative effects 
have been postulated. It is hypothesized that the 
reticuloendothelial system plays a major role in 
antibody effect because the reticuloendothelial sys- 

75 tern removes coated circulating cells. Further, lym- 
phocyte agglutination, or trapping, in the lungs after 
antibody treatment of leukemia has been de- 
scribed. Conversely, the lack of effect of antibody 
therapy on bone marrow leukemic cells has also 

20 been noted. 

Antigenic modulation where the antigen dis- 
appears from the cell surface by shedding or inter- 
nalization has been described within hours after the 
administration of antibody. The modulation Is tem- 

25 porary with return of the antigen following discon- 
tinuation of administration. It does not occur with all 
antigens after exposure to monoclonal antibody. 
Antigenic modulation has been observed more with 
the antigens on hematopoietic cells than with those 

30 on solid tumors. Modulation may be a mechanism 
by which an immunoconjugated molecule could 
gain entrance Into the cell. Antigen shedding, how- 
ever, may lead to increased reticuloendothelial sys- 
tem uptake of antibody complexes. 

35 in addition to the transient nature of the thera- 

peutic effect obtained when mouse- and rat-based 
antibodies are administered to humans, it has also 
been found that these antibodies can cause im- 
mune reactions that interfere with the desired 

40 therapeutic effect. The use of other than human 
cells for hybridoma formation is associated with 
significant generation of an antl-specles immune 
response by the patient. In one study, antibody 
was produced in a variety of different species in 

45 order to permit continued administration of the anti- 
body while evading host response to any individual 
"xenograft" in the patients treated. Nevertheless, 
large numbers of patients rapidly mounted a re- 
sponse to the animal-derived protein. It has also 

so been noted that the use of mouse-based antibodies 
is associated with increased uptake and clearing by 
the reticuloendothelial system. 

Toxicity and side effects associated with intra- 
venous infusions of mouse-based antibodies has 
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been well described in one hundred and two pa- 
tients with ten different malignancies. R.O. Dillman, 
et ai., "Toxicity and side effects associated with 
Intravenous infusions of murine monoclonal anti- 
bodies," J. Bio. Res. Med. 1986; 5:73-84. The 
principal side effect is that of bronchospasm which 
is controllable with low infusion rates (20 mg/hr). 
Urticaria is common as well. A large percentage of 
patients do manifest anti-mouse antibodies follow- 
ing infusion and repeated challenge to the immune 
system may lead to the development of anemia- 
These immune reactions remain the chief limita- 
tions to widespread use of non-human based mon- 
oclonal antibody for Imaging or therapy. 

A more specific approach in the use of mon- 
oclonal .antibody was described by Miller et aJ. in 
"Treatment of B-cell lymphoma with monoclonal 
antiidiotype antibody N. Eng. J. Med. 306: 517- 
522 (1982). One patient with an igM producing B- 
cell lymphoma resistant to cytotoxic drugs and to 
interferon was treated with an anti-idiotype antibody 
twice weekly for four weeks. Systemic signs disap- 
peared after four low dose infusions. With increase 
of the dose to 75 mg during the fifth treatment the 
tumors began to regress. After the eighth treat- 
ment, the patient was in complete remission and 
has remained so for lour years. In ten subsequent 
patients with B-cell lymphoma treated at Stanford, 
Five patients had partial responses. K. Meeler, et 
al., "A clinical trial of anti-idiotype therapy for B-cell 
malignancy/' Blood ; 65:1345-1363 (1985). A direct 
antiproliferative or growth regulating effect through 
non-neoptastic cells has been postulated. 

Therefore, there is a need for species specific 
and tumor specific antibodies to treat disease. In 
particularly there is a special need for monoclonal 
antibodies that can be injected directly into a pa- 
tient to bolster the patient's own antibody response 
by augmenting and stimulating the patient's natural 
immune mechanism and by finding and attacking 
specific tumor ceils. Ideally, the antibodies should 
provide more than a mere transient therapeutic 
effect. In addition, the antibodies should not cause 
immune reactions that interfere with the desired 
therapeutic effect It is anticipated that antiidiotype 
antibodies produced from human hybridomas will 
cause regression of the targeted malignancies. 

SUMMARY OF THE INVENTION 



This invention aids In fulfilling these needs in 
the art by providing a method for the production of 
human-human hybridomas. The method comprises 
the steps of: 

(a) preparation of a human tumor cell sus- 
pension which is cryopreserved and sensitized pri- 



or to fusion by mixing with human spleen ceils; 

(b) fusion of the sensitized human tumor 
cells with B-lymphocytes from a line distinct from 
the spleen line used to sensitize the tumor cells; 

5 (c) screening of the resultant fused cells to 

select one hybridoma that produces antibodies re- 
active with a specific human tumor antibody; 

(d) cloning of the selected hybridoma by 
limiting dilution; and 

to (e) growth, purification and characterization 

of the selected hybridoma. 

This invention also provides hybridomas pro- 
duced by method of the invention. 

In addition, this invention provides a method of 

75 producing monoclonal antibodies by culturing a 
hybridoma of the invention in a culture medium 
and recovering the antibodies from the culture me- 
dium. Monoclonal antibodies of the invention in- 
clude, for example, monoclonal antibodies to ad- 

20 enocarcinoma of the colon, adenocarcinoma of the 
lung, adenocarcinoma of the breast, mucoeplder- 
moic carcinoma, hepatocellular carcinoma, 
lelomysarcoma, melanoma, neurofibrosarcoma, 
squamous carcinoma of the tongue and of the 

25 anus, adenocarcinoma of the pancreas, lym- 
phoblast (acute leukemia), Mycosis Fungoides, oat 
cell carcinoma, adenocarcinoma of the prostate, 
squamous carcinoma of the esophagus, adenocar- 
cinoma of the stomach, adenocarcinoma of the 

30 biliary tract adenocarcinoma of the ovary 
(mucinous and serous) lymphoblast (lymphoma), 
glioblastoma, and alveolar cell carcinoma of the 
lung. 

Further this invention provides a method for 
35 producing a continuous ceil line that produces 
monoclonal antibodies to a specific cancer. The 
method comprises the steps of: 

(a) preparing antibody-producing cells from 
human fetal marrow or lymphoblastic cells; 
40 (b) fusing the antibody-producing ceils with 

human tumor cells to produce hybridomas; 

(c) selecting from among the hybridomas a 
hybridoma that produces antibodies reactive with 
only one immunoglobulin; and 

45 (d) clonally expanding the selected 

hybridoma into a cell line. 

A continuous ceil line produced by this inven- 
tion is also provided. 

In summary, the method for making human- 

so human hybridomas, herein described- can produce 
large amounts of cost effective specific antiidiotype 
antibody useful in the treatment of solid tumors as 
well as leukemia and lymphoma. Moreover, the 
antibodies of the claimed invention, which are both 

55 monoclonal and polyclonal, meet a iongfelt need 
because they do not cause the immune reactions 
produced by mono and polyclonal antibodies from 
inter-species hybridomas. 
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The antibodies of the present Invention also 
can be used in the diagnosis of cancer (analogous 
to the CEA); in diagnostic Imaging by attaching the 
metal Gadolinium to facilitate its use in MR! or 
Technetium or Indium to facilitate its use in nuclear 
medicine scanning; as a carrier for other com- 
pounds to localize tumors and in radio therapy of 
tumors as described in Alonso at al., 
"Radio labelled Monoclonal Antibody to Pancreas 
Carcinoma; Preliminary Evaluation for Adjunctive 
Use In Treatment", Southern Medical Journal, Vol. 
79 (Supp, 2):27 (1986), specifically incorporated 
herein by reference. 



. DETAILED DESCRIPTION OF THE INVENTION 



Monoclonal antibody is produced in a human- 
human system in serum-free culture as described 
by Reading in "Theory and Methods for Immuniza- 
tion in Culture and Monoclonal Antibody Produc- 
tion", J. Immunol. Methods 53:261*291 (1982), spe- 
cifically incorporated herein by reference, and char- 
acterized by SDS-PAGE electophoresis and West- 
ern Blot immunoavidity studies. Fresh tumor is 
minced, meshed, and a single cell suspension pre- 
pared. Tumor cells are washed, with Dulbecco's 
Minimum Eagle's Medium (DMEM) (obtained from 
GIBCO) and are used to sensitize human spleen 
cells. Tumor cells in a concentration of 10* /ml in 
DMEM F12 are placed with spleen cells In a con- 
centration of 10 s /ml and incubated in a CO2 en- 
riched atmosphere at 37* C. The cells are har- 
vested at four days and are combined at a con- 
centration of lO^/ml in 50% polyethylene glycol 
(Sigma, St. Louis, MO) in DMEM. 

Sensitizing the spleen cells means that foreign 
(i.e., ceils not from the same donor as the spleen) 
surface cell antigens are placed in contact with 
spleen cells. These cells identify the antigens as 
foreign and initiate the immune response that char- 
acterizes the nature of their foreigness. This com- 
mits lymphocytes found in the spleen to transmit 
that information to antibody forming cells (the fu- 
sion line) to generate antibody to that antigen so 
characterized. The sensitization response to sur- 
face antigen is non-specific and thus the resulting 
clones must be examined to find one with the 
desired antibody. Therefore, the cell suspension is 
then plated in DMEM F12 into a 96 weil tissue 
culture plate and incubated in a CO2 enriched 
atmosphere at 37* C. Those clones with antibody 
production as demonstrated by color change with 
EUSA and showing no cross-reactivity with a vari- 
ety of cell types are expanded for antibody produc- 
tion in tissue flasks. Antibody recovered is 
precipitated in 50% ammonium sulfate in ice and 



dialyzed for 48 hours against 0.1 5M sodium chlo- 
ride with three changes of buffer. The material Is 
recovered by chromatography through a sepharose 
column and fractions collected. Ultrafiltration 
5 (BloRad, Richmond, CA) may concentrate the 
specimen further. An indirect two-stage im- 
munoperoxldase procedure is employed for 
htstochemica! analysis. 

interleukln-2, which can be used to sensitize 
10 the tumor and spleen cells employed in the 
hybridoma, is raised from human lymphocytes and 
isolated employing the method of Gallo described 
in Proc. Nat. Acad. Sci. USA: 77: 6134-38(1980), 
specifically incorporated herein by reference. Brief- 
is ly, buffy coats obtained by leucophoresis from HIV, 
HBV negative donors are supplied by the American 
Red Cross (Atlanta, GA). BUFFY coats are segre- 
gated according to blood type and celts separated 
on Ficol-Hypaque (Sigma, St. Louis, MO). These 
20 are washed In Dulbecco's modified Eagle's me- 
dium (DMEM) (Gibco, New York) and stimulated 
with 1% v/v Phytohemagglubnin-P (Sigma, St. 
Louis. MO) in DMEM. After 4 days incubation in a 
CO2 enriched atmosphere at 37* C, the supernat- 

29 ant is recovered, and non-inter!eukin-2 protein 
precipitated with 55% ammonium sulfate (Sigma, 
St. Louis, MO). The supernatant Is dialyzed, refrig- 
erated, in TRIS buffer (pH8) (Sigma, St. Louis, MO) 
with renewal of the dialysis bath. Diaiysate is then 

30 passed through a Sepharose column (Pharmacia, 
Piscataway, NJ) and eluted with 0.02m sodium 
chloride (pH8). Fractions with the highest absor- 
bance are then pooled for a second chromatog- 
raphy step with Sephadex (Pharmacia, Piscataway, 

35 NJ) and fractions collected. One unit is defined as 
that which quintuples interleukin-2 dependent, PHA 
Independent cells with four days of exposure. 

All other agents employed are obtained from 
licensed distributors of pharmaceutical products. 

40 Eight patients have presently been treated in 

an anti-idiotypic antibody study. Bone marrow 
purging with antibody was completed for one auto- 
logous bone marrow transplant patient. Antibody 
infusion of up to 800 mg. is tolerated without dif- 

45 flculty and binding of anti-idiotypic antibody to tu- 
mor tissue is striking in biopsy materials obtained 
as late as 48 hours after infusion. In vivo binding is 
compatible with binding noted between the biopsy 
material and antibody ex vivo prior to infusion. 

50 Nonspecific absorption by red blood cells is not 
seen. Nonspecific binding Is not evident in biopsy 
materials obtained after infusion and is compatible 
v/ith findings noted ex vivo prior to infusion. Tumor 
regression has been noted during infusions. Maxi- 

55 mal shrinkage is noted at 4 days and some reg- 
rowth by 7 days. Follow up over 4 weeks showed 
no anti-human antibody formation, alteration in re- 
nal or hepatic function, alteration in thyroid or ad- 
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renal function, or circulating antigen-antibody com- 
plexes. Complement-activated clearing of immune 
complexes increased following infusion. 

The preparation and characterization of the 
hybridoma and the resultant antl-idlotypic anti- 
bodies will be better understood by reference to 
the following examples. 

EXAMPLE 1 ■ Production of a Human Tumor- 
Human Lymphocyte Hybridoma " 

Ail procedures described below meet Good 
Laboratory Practice Standards. 

Preparation of Tumor Cell Suspension : Tumor 
is received fresh in saline or in (other) tissue 
culture/viral transport medium. The specimen is 
minced in a laminar flow hood utilizing a sterile 
scalpel and forceps. The minced tissue is then 
placed on a 100 mesh screen and grated. The 
processed material Is washed from the grid with 
sterile DMEM medium into a sterile petri dish al- 
though any tissue culture medium may be used. 
Tissue fragments remaining in the grid are re- 
moved with forceps and placed in a glass tissue 
homogenizer for further separation. Tissue is 
ground by the vertical (up and down) movement of 
the central tube in conjunction with the rotation of 
that central tube. DMEM medium is used to wash 
the holding receptacle of the tissue homogenizer 
and, with the central tube placed, leaving minimal 
clearance between the receiving vessel and the 
central tube, the cellular material is decanted into 
the sterile" petri dish. This pooled material is then 
aspirated into 'a plastic syringe and forced through 
a 21 ga. needle into a second dish. That material Is 
then aspirated and passed as above through a 23 
ga. needle. The process is repeated a third time 
with the material passed through a 25 ga. needle. 
The disrupted specimen, now a single cell suspen- 
sion, is then placed in a graduated polycarbonate 
conical tube with a Pasteur pipette. The cells are 
then washed with an equal volume of DMEM me- 
dium and centrifuged at 200xg for ten minutes. The 
supernatant is discarded, the cellular material re- 
suspended with a Pasteur pipette, and the material 
washed again with, an equal volume of DMEM 
medium. This is centrifuged a second time at 
200xg for ten minutes at room temperature. 

The cell suspension is counted on a hemocy- 
tometer. A 1:100 dilution is made of the cell sus- 
pension utilizing a Sahli pipette. The diluting fluid is 
comprised of a 1:1 mixture of 0.2% trypan blue 
with saline. The diluted fluid is mixed with the cell 
suspension by hand rotation and, after five minutes 
exposure at room temperature, pipetted onto the 
counting chamber of a hemocytometer (in dupli- 
cate). The number of cells in the nine large 



squares are counted. Those which do not take up 
the dye are noted separately. The number of viable 
cells is determined as follows: 
cells without dye/total cell count x 100% « % 

5 viable. That material placed on the hemocytometer 
Is then reaspirated, centrifuged, and a cell block 
prepared for histologic examination. 

The cell suspension is diluted to a volume 
containing 10 7 cells/ml viable tumor cells utilizing 

jo Dulbecco's minimum Eagle's medium (DMEM). 
Graduated polycarbonate tubes (conical bottom) 
are prepared by adding 4 ml Ficoll-Hypaque. The 
cell suspension (no more than 10 ml per tube) is 
then layered onto the Ficoll-Hypaque by holding 

75 the polycarbonate tube at an angle and using a 
Pasteur pipette to transfer the suspension along the 
walls of the tube, slowly, not disrupting the clear 
viscid medium at the tube base. Centrifuge at 2000 
xg for 20 minutes at room temperature. Collect all 

20 the fluid above the pellet. Tftls contains the viable 
cells and is free of red cell contamination. Add 10 
ml DMEM and centrifuge at 300 xg for ten minutes. 
Decant. Wash the pellet twice with DMEM and 
centrifuge each time at 250xg for 10 min. 

25 The cell suspension is then placed in a tissue 
flask (which flask may be coated with epithelial cell 
matrix material or adhesive protein from marine 
mussel to facilitate growth of the cells) and 10 ml 
DMEM F12 added. 

go Insulin, progesterone, or other growth stimu- 

lants are added to the flask containing the tumor 
cell suspension. Transferrin is supplied to facilitate 
iron transport to the cells. It is preferred that no 
serum and no antibiotics be added in order to 

35 avoid viral contamination and to facilitate clean up 
of the antibody prior to use. Serum-free and 
antibotic-free growth is more difficult to maintain; 
therefore, if needed human AB rh negative serum 
and Gentamicin may be used. The flask Js bagged 

40 with a CO a generator and placed in a 37* C incuba- 
tor. 

Growth is examined at the end of seven days. 
Medium is changed earlier if the indicator dye in 
the medium changes color. Celts are removed from 
45 the flask mechanically, washed in DMEM, and cen- 
trifuged at 250xg for ten minutes (twice). 

The cell suspension is reconstituted to 10* 
cells/ml and 1 ml is taken for cryopreservation. The 
remainder of the specimen is available for im- 
50 munization and study. 

CRYOPRESERVATION : A suspension of 10* 
cells/ml in DMEM is added to labelled and dated 
freezing tubes. AB rh negative human serum is 
also added to bring to a concentration of 10%, 
53 although HBV and HIV free human serum may be 
used, autologous serum is preferred. Cool in ice for 
15 minutes. Add DMSO (Dimethyl Sulfoxide) to a 
final concentration of 10% while gently shaking the 
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cell suspension, invert several times for thorough 
mixing. Insert into the vapor phase of liquid nitro- 
gen in a liquid nitrogen container. The freezing 
tube must remain for a minimum of two hours in 
the vapor phase but may remain in that environ- 
ment for a longer period. The container is then 
removed from the apparatus, placed in a cardboard 
cane, and stored in the liquid nitrogen. 

These cells may be thawed quickly when 
needed for use in a 37* C water bath without agita- 
tion to the point of transition to the liquid phase. 
Then quickly transfer the cells into a polycarbonate 
conical centrifuge tube and dilute tenfold with 
DM EM with 10% AB rh negative human serum. 
Wash twice by centrifugation at 200xg for ten min- 
utes. Resuspend and place in flask. 

SENSITIZATION: Spleen cells obtained from a 
human fetus or adult are employed to sensitize the 
tumor cells prior to fusion . The fresh fetal or adult 
spleen is placed in a sterile setting and the capsule 
is teased with sterile instruments. The splenic pulp 
is then prepared as described in the preparation of 
tumor cell suspension, supra . The cells are main- 
tained cryopreserved and must be thawed and 
replicated prior to sensitization. Frozen lines are 
stable when thawed. Human spleen cells are stimu- 
lated prior to fusion with (1) transfer factor, (2) 
common mitogens that stimulate blast transfer 
such as PHA or Con A, or (3) specific tymphokine 
which does not depress immune response such as 
lL-2. All have been used and are equally effective. 
2-mercaptoethanol may be added to the culture 
medium to enhance spleen cell growth. 

Tumor cells are prepared in a concentration of 
10 6 mil in DMEM F12. Spleen cells are washed 
three times in OMEM and centrifuged each time at 
200xg for ten minutes to remove serum traces. 
Spleen cells are then prepared at a concentration 
of 10 6 cells/ml. Interfeukin-2(ly)l 0 units/ml is added 
to the suspension. Serial two fold dilutions are 
made with DMEM F12 to a dilution of 1:16. 0.1 ml 
tumor cells and 0.1 ml spleen cell9 are mixed 
together to form the zero dilution. Dilutions are 
plated in a 24 well plate and medium added to 
bring the total volume in each well to 1 ml. After 
preparing all the cultures, secure the lid, bag, and 
place with a COj generator in a 37* C incubator. 
Refeed daily with 0.05 ml DMEM F12. Rebag and 
add generator. After 4 days incubation, cultures of 
both cells are harvested by scraping each well with 
a policeman and transfering the contents with a 
Pasteur pipette to polycarbonate tubes and pel- 
leted by centrifuging at 200xg for ten minutes. The 
cells are washed with DMEM and are ready for 
fusing. 

SCREENING PLATES : At the time tumor cells 
are prepared for sensitization, tumor cells are also 
dispensed to each well of a 96 well microplate 



(0.05 ml suspension to each well). Cells are al- 
lowed to dry and are fixed with 70% alcohol. Prior 
to using after fusion experiments to screen for 
antibody formation, the wells are washed with sa- 
5 line and are flicked dry. The plates are blotted. 

As many plates as can be prepared with the 
working suspension should be prepared and label- 
led for later use. Redundant plates may be used 
for cross-reactivity screening. 

10 FUSION: Three distinct cell lines have been 
used for fusion: they are a fetal marrow line, a 
lymphoblastoid line and a plasma ceil line from 
myeloma. The fetal marrow line is distinct from that 
of the fetal spleen line used to sensitize the tumor 

is cells. All fusion lines are prepared at 10 s cells/ml 
and screened for antibody production. Positive 
wells are stimulated with IL-2 or common mitogens 
or transfer factor and cloned by limiting dilution 
(see p. 19, infra) . Single clones producing only one 

20 class of immunoglobulin are selected. This Is de- 
termined by immunoperoxidase staining as de- 
scribed at p. 18, infra . An IgG line from fetal 
marrow (BG-231), an IgM line from lymphoblastoid 
tissue (BM-95) and an IgA line from myeloma (BA- 

2$ 180) have been successfully used. These three 
fusion lines have been deposited in the American 
Type Culture Collection on September 16, 1988 
under ATCC Nos. CRL 9835, CRL 9832 and CRL 
9834 respectively. All lines are maintained 

30 cryopreserved and must be thawed and replicated 
prior to fusion. AH lines are stable when thawed. 

The line employed for fusion is grown to a 
density of 10 s cells/ml. Following washing the 
DMEM, viability is determined with trypan blue 

35 exclusion and exceeds 95%. Wash three times with 
OMEM. 

Sensitized tumor and spleen cells in a con- 
centration of 10 6 cells/ml are mixed with a fusion 
line at a concentration of 10 6 ceils/ml and are 

40 placed in a polycarbonate centrifuge tube and cen- 
trifuged to 400xg for 10 minutes. Remove super- 
nate from the pellet and maintain in a 37* C water 
bath. Using a 1 mi pipette add 1 ml warm 50% 
polyethylene glycol (PEG) to the pellet over a one 

46 minute period. Gently stir the cell pellet with the 
pipette tip as the polyethylene glycol Is being ad- 
ded. Continue to stir for a second minute until the 
cell suspension looks like a homogeneous clump of 
cells. With the same pipette, stir in 1 ml DMEM 

50 which has been warmed to 37* C. This should 
dilute the PEG without lysing the cells. Finally, with 
a 10 ml pipette stir in 7 ml of DMEM over 2-3 
minutes. Do not pipette. Then centrifuge the speci- 
men at 4O0xg for 10 minutes to remove the super- 

55 nate. Add 30 ml DMEM by aiming the pipette tip at 
the celt pellet and stirring to obtain a suspension of 
cell clumps. Piate 0.1 ml of this suspension into 
each well of three 96 well tissue culture plates and 
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bag with a COz generator and place in an incubator 
at37 # C. 

On the day after the fusion, add 0,1 ml 
hypoxanthine-aminopterin-thymidine (HAT) medium 
to each well. On days 2. 3. 5. 8, and 11 respec- 
tively, aspirate off half the medium from each well 
and add 0.1 ml HAT to each well after aspiration. 
Rebag and add CO2 generator each time before 
placing in incubator. 

At day 14 begin replacing medium with HT 
every to 3-4. days. By day 24 the cells are trans- 
ferred to DMEM F12 alone. Alternatively, one may 
omit HAT and HT and use DMEM F12 alone from 
day 1. Fused cells are stable in culture plates for 
up to 6 weeks. 

INITIAL SCREENING : Between two and four 
weeks after cell fusion and prior to refeeding, the 
supernate is harvested using individual pipettes for 
each culture plate weli. These are to be tested at a 
dilution of 1:10 (one part supernate to nine parts 
saline). 

Retrieve the antigen coated plates prepared 
earlier. Flick the contents into a sink and pat dry on 
a clean towel. With a gentle stream fill the plate 
wells with Phosphate Buffered Saline (PBS. pH 
7.4). It is necessary to check that no air bubbles 
are trapped in any of the wells. Flick, dry, and refill 
with PBS twice. Add 0.05 ml of each hybrldoma 
supernate to the antigen precoated wells. Add an 
additional 0.05 ml PBS to each well. Incubate at 
room temperature at least one hour. 

Antihuman globulin conjugated to peroxidase is 
diluted 1:100 with PBS. Flick the contents of the 
supernate incubated plates Into a sink and pat dry. 
Wash each well with a gentle stream of distilled 
water. Check that no air bubbles are trapped in any 
well. Wash until no air bubbles are trapped. Rick, 
dry, and refill with water twice. After the last wash, 
add 0.10 ml diluted anti-human globulin peroxidase 
conjugate to each well and incubate the plates at 
room temperature (18-20* C) for at least one hour 
but not more than two hours. Citrate buffer contain- 
ing 1% urea peroxide is prepared and the 
chromophore, o-phenylene diamine, is added and 
dissolved. Flick and dry the plates. The wells are 
washed with distilled water three times. Check that 
no air bubbles are trapped in any well. Wash until 
no air bubbles are trapped. Following the last wash, 
add 0.10 ml substrate cromophore solution in ci- 
trate buffer to each well. Incubate at room tempera- 
ture at least 20 minutes but not longer than 30 
minutes as the color change beyond that point is 
independent of globulin content or 
substrate/chromophore availability. 

Positive wells will develop a yellow amber col- 
or; negative wells will retain a clear to pale yellow 
hue. 

CLONING BY LIMITING DILUTION: Those 



cells making antibodies of Interest are transferred 
into 1 ml tissue culture wells of a 24 well plate. 
Place 0.5 ml HT or DMEM F12 medium into each 
well. Use DMEM F12 as a base 1 medium. Re- 

s suspend the contents of each antibody producing 
master plate well with a pipette and transfer the 
entire suspension to the transfer well. Resuspend 
this mixture and then add 5 drops of this suspen- 
sion to the original master plate well. This creates 

10 duplicate cultures. After 2-3 days, refeed with 0.5 
ml HT or DMEM F1 2 medium. 

Two days later, remove supernate and add 
fresh HT or DMEM F1 2 medium. When growth is 
nearly confluent, rescreen for antibody activity as 

75 above. If the culture continues to produce the anti- 
body of interest, the cells are split. One split is for 
cloning, The second is expanded for freezing and 
storage. The mixture to be frozen is placed into a 
flask containing 5 ml DMEM with 10% AB rh nega- 

20 tlve human serum, bagged, placed with a COz 
generator, and incubated at 37" C. The freezing 
procedure is described above. 

Remove the cells of interest from the 1 ml 
cultures and determine the concentration of viable 

25 cells with trypan blue. This has been described 
earlier. Dilute a sample of the culture to be cloned 
so that 230 live hybrid cells are suspended in 
DMEM F12 with growth factors (insulin, pro- 
gesterone, vitamin C, transferrin). Plate 30 wells of 

30 a 96 weli plate with a 0.1 ml of this mixture. To the 
remaining 1.0 ml of cell suspension add another 
4.0 ml of DMEM F12 and replate another 36 wells. 
To the remaining cell suspension add 1.4 ml 
DMEM F12 and dispense the remaining mixture, 

35 again in 0.1 ml aliquots. 

On day 5 and again at day 12. feed the plate 
by adding 0.05 ml DMEM F12. By day 14 the 
clones should be large enough to test. One of the 
three dilutions plated should yield some wells with 

40 no growth (if an average of 1 cell/well is plated. 
37% of the wells should have no growth). Wells 
that appear to be monoclonal should be tested 
again for antibody activity. 

Transfer 6 positive clones into separate 1 ml 

45 culture wells of a 24 well plate and add HT medium 
(in DMEM as base) or DMEM F12 alone as de- 
scribed earlier. Test the supernates for antibody as 
described above. If continued positivity is dem- 
onstrated, transfer the positive clones into 5 ml 

50 flasks and further expand the cultures with DMEM 
F12. Freeze a portion of the clone as described 
earlier. 

ANTIBODY PRODUCTION: Positive clones are 
placed in stationary flasks (which may be coated 
55 with epithelial cell matrix coating or adhesive pro- 
tein from marine mussel) and DMEM F12 added. 
The cells are allowed to overgrow. The flasks are 
maintained bagged, in a 37' C incubator, with a 
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CO2 generator placed. Weekly the supernate is 
removed and the ffask replicated. The supernate is 
retained and multiple supemates pooled for pu- 
rification. The supernate Is stable at room tempera- 
ture or at 37 *C or in the refrigerator for extended 
periods. The replicated flasks permit maintenance 
of a master working cell bank to insure that all 
harvests are from the same growth phase. For 
increasing scale of production positive clones are 
removed from stationary flasks and placed in spin- 
ner flasks with DMEM F12 added. The flasks are 
maintained In a 37" C water bath with atmosphere 
monitored to maintain 5-7% CCV 93-95% air. The 
flasks are stirred continuously at 15 rpm to mini- 
mize shear damage to cells. Supernate may be 
removed continuously with addition of DMEM F12 
or removed daily with DMEM F12 added. 

PURIFICATION : Immunoglobulins are 
precipitated in 40% saturated ammonium sulfate 
(pH 7.4): The supernate is centrifuged at 2,000xg 
for 30 minutes. To the immunoglobulin collection 
the ammonium sulfate is added slowly with stirring 
until 40% saturation is reached. The material is 
then held for 16 hours in ice. The precipitate is 
resuspended and centrifuged at 2,000xg for 30 
minutes. The precipitate is then dissolved in a 
minimal amount of water and dialyzed for 48 hours 
against 200 volumes of 0.1 5M NaCI (pH 7.4) with 
three changes of buffer. The dialysis membrane Is 
pretreated with buffer prior to Introduction of the 
material to be dialyzed. 

The dialyzed material is recovered, and added 
to a column of DEAE-Sepharose (25x50mm). The 
materia] is eluted with the stepwise addition of 
0.05M NaCI (pH 7.4) at low pressure. Five m! 
fractions are collected. Two hundred volumes of 
eluent are employed for each volume of dialysate. 
The fractions are examined at 280 nm and those 
with the highest O.D. are retained. A UV spectrum 
is then obtained (190-340nm) to examine purity. 
Transferrin alone Is the contaminant noted in the 
dialyzed material and this is removed by gel 
chromatography. The specimen may be concen- 
trated further by ultrafiltration. Centrifuge aliquots at 
2,000xg for 20 minutes in a membrane separated 
tube. Recover upper layer. 

CHARACTERIZATION : Cellular samples are re- 
constituted in saline to a protein concentration of 1 
mg/ml. Refractometry comparison to a known pro- 
tein standard is utilized to approximate the protein 
concentration of the antigen. The material Is then 
solubilized by the addition of Seprasol with 2% 
agarose in a 1:1 ratio of antigen preparation to 
solubilization solution. Begin with at least 0.5 ml 
antigen solution. Heat the mixed sample to 60*0 
for five minutes and then draw into 0.2 mi pipettes 
to cool prior to addition to the gels. Prestained 
molecular weight standards are diluted 1:2 in 



Seprasol with 2% agarose, heated at 60 # C for 
three minutes, and drawn into 0.2 ml pipettes to 
cool prior to addition to the gels. The standards are 
allowed to cool in the gels. 
5 Molecular weight standards are ejected from 

the pipettes as 1 .5 mm diameter rods and cut to 1 
cm lengths. Each Sepragel receives two 1 cm 
molecular weight standards which are placed 1 cm 
from the edges at the tops of the resolving gel. A 
10 1.5 mm deep layer of molten 1% agarose in the 
SOS running buffer is added over the rods to affix 
them to the gel. When the plug has solidified, the 
antigen sample is overlayed into the well above the 
gel and overlayed with the running buffer agarose 
is and allowed to solidify at room temperature. 

When ail samples have been applied and cool- 
ed, the gel is placed into the electrophoresis tank 
and electrophoresed at 200v (constant voltage) in 
SDS running buffer at ambient temperature until 
20 the tracking dye (bromphenol blue) has migrated 
out of the cassette. The cassettes are then re- 
moved from the tank, opened, and the gels trans- 
ferred to plastic tubs containing 25mM TRIS, 
192mM glycine in 10% methanol and equilibrated 
25 for 30 minutes at room temperature. 

The electrophoresed materials are transferred 
to Immobilon PVDF membranes by placing onto 
membranes In the electrophoresis tank and using 
the cooling coil, transferring in an anodal direction 
30 using Tris glycine buffer In methanol at 150 volts 
constant voltage at room temperature for 4 hours. 
The membranes are then removed and rinsed in 
PBS with 0.05% Tween 20 and set out on filter 
paper to dry. The membranes are then cut into 1 
35 cm strips and labelled with a two digit code indicat- 
ing antigen and antibody employed. 

Strips are then wet by rapid passage through 
100% methanol and rinsed in PBS with 0.5% 
Tween 20. The strips are then placed in 13x100 
40 screw top test tubes with 10 ml 5% bovine serum 
albumin in PBS with 0.5% Tween 20 and rocked at 
37* C for 20 minutes. After rocking, the solution is 
decanted and replaced with primary antibody solu- 
tion. The antibody solution is prepared at a con- 
4S centration of 1 mg/ml and diluted 1:10 and 1:100 in 
PBS with 0.05% Tween 20. The solution is in- 
cubated with the strips for 1 hour at room tempera- 
ture (control strips are incubated without primary 
antibodies). The strips are then decanted and 
so rinsed with PBS and 0.5% Tween 20 for 10 min- 
utes at room temperature. 

The strips are incubated in 3 mis each of a 
1:2000 dilution of anti-human/alkaline phosphatase 
at room temperature for one hour. Strips are rinsed 
55 for 20 minutes, twice, in PBS with 0.5% Tween 20. 
10 mis of each solution Is required. Strips are 
soaked in TRIS (100mM, pH 8.8), NaCI (lOOmM), 
MgCI 2 (5m ) buffer for 10 minutes. When ade- 
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quately developed, the strips are rinsed in water 
and allowed to dry. 

Nltroblue tetrazollum (NBT) salts are dissolved 
in 70% N,N-dimethyl formalide (NNDMF) In water 
to a concentration of 75 mg/ml 5 bromo-4-chloro-3- 
indllyl phosphate (BCIP) is prepared by dilution of 
50 mg in 100% NNDMF. These are made fresh 
with each application. 

0.07 ml NBT is added to 25 ml TRIS, NaCI, 
MgCfe buffer, mixed well, and combined with 0.01 
ml BCIP and added to the vessels containing the 
strips. At least 3 ml per test tube is required. Read 
when adequately developed. 

Migration allows estimation of molecular weight 
(standard migrates in first dimension); reaction 
characterizes immunoglobulin type; immunoreac- 
tivity demonstrated in second dimensional transfer. 

BINDING : Cell lines of interest include that of 
the tumor from which* the antigen has been pre- 
pared as well as a cell panel which includes tumors 
of glial, breast, lung, stomach, liver, colon, ovary, 
and prostate origin. Cell lines are prepared to 
10Vml and reacted with antibody dilution deter- 
mined above. This is done by adding 0.2 ml anti- 
body to 0.2 ml cell line in DMEM. Following 30 
min. incubation at 37 "C the cells are pelleted by 
centrifugatlon after washing with DMEM (400xg, 5 
min). A 1:2000 dilution of anti-human/peroxldase 
secondary antibody is then added to the pellet 
reconstituted in DMEM and incubated for 30 rnlns. 
at 37" C. The color is developed after washing with 
DMEM and pelleting by centrifugation (400xg, 5 
min) by adding citrate buffer with urea peroxide 
and incubating for 15 mine. The ceil preparation is 
then placed in a hemocytometer and color devel- 
opment evaluated. The percentage of those cells 
with demonstrable color development are deter- 
mined by counting. 

FETAL CELL SCREENING : Frozen section 
preparations of fetal tissues are prepared. Brain, 
thymus, lung, heart, liver, spleen, pancreas, ad- 
renal, stomach, colon, ovary, prostate, bone mar- 
row, and lymph node are examined. The slides are 
first washed with PBS for 5 minutes in the cold and 
primary antibody is placed for 5 minutes in the 
cold. The slide is then washed again with PBS. The 
secondary antibody with peroxidase is then applied 
for 5 minutes, washed, and incubated with citrate 
buffer with urea peroxide. Control slides include 
those treated with bovine serum albumin as well as 
those pretreated with peroxidase. Color develop- 
ment is evaluated microscopically and scored as to 
intensity. The slides are counterstained with Harris 
Hematoxylin. 

NUCLEOTIDE CONTAMINATION : Ten ng 
known DNA are added to 1 ml crude antibody 
preparation prior to dialysis. This spiked prepara- 
tion is then carried through parallel purification 



steps and electrophoresed as noted above. 
Biotinylated probe Is added to the test strip, rinsed 
with buffer, and color developed. One strip is 
spiked with 100 ng known DNA. Absence of color 
s in the purified strip indicates the level of reduction 
obtained. 

The Nick Translation kit (Enzo Biochem) is 
employed to screen the material for polynucleotide 
contamination. The DNAse solution supplied is 

to diluted 1:500 with a lOmM TRIS HCI buffer con- 
taining 1 mg/ml nuclease free bovine serum al- 
bumin (BSA). Two reaction vials are prepared. One 
contains a known DNA control provided in the kit. 
The second contains the antibody preparation be- 

is ing examined following purification. Into each vial is 
placed the TRIS hydrochloride buffer with BSA, the 
nucleotide solution provided in the kit biotinylated 
deoxy UDP, DNA polymerase, and the diluted 
DNAse solution. These are incubated for 2 hours at 

20 t4*C. At the end of two hours the reaction is 
stopped with 0.2M EDTA. The material is then 
placed at 65*0 for 10 minutes and is ready for 
incorporation analysis. 

Denaturatlon of DNA is undertaken by rapidly 

25 boiling and cooling the mixture. This Is added to 
Denhardt's solution and to a solution of 0.1% SDS 
with 50% formamide, 3.6M NaCI, 0.2M Na 2 P04, 
and 0.2M EDTA. Filters provided In the kit are then 
placed in the formamide solution for ten minutes to 

30 prepare them for inoculation. After pretreatment the 
Denhardr/s mixture is added and the filters are 
bagged and incubated 4-6 hours at 42 *C. This 
hybridization solution is then added again at a 0.2 
ml/cm 3 concentration, the filters bagged, and in- 

35 cubated for 16 hours at 42 'C. With completion of 
the incubation the fiiters are washed in the sodium 
chloride/sodium phosphate/formamide/SDS buffer 
one at room temperature for 16 minutes and then 
twice more at 60* C for 15 minutes. The filters are 

40 washed a final time in sodium chloride/sodium 
phosphate at room temperature and are now ready 
for detection with avidin-peroxidase. 

Streptavidin mixture supplied In the Detection 
kit is applied to the filtered material. This remains 

45 for 30 minutes at room temperature. The filters are 
then washed with PBS and the horseradish perox- 
idase is added to develop color. Peroxidase is 
maintained with citrate buffer. Color development 
occurs at 10 minutes. Filters must be read prior to 

so 30 minutes of exposure. 

Control nucleotide added should be visible in 
diluted strengths. Any nucleotide visible in antibody 
preparation should be quantitated and nucleotide 
contamination per dose established. 

55 A reduction in nucleotide contamination with 
processing steps may be quantitated with this tech- 
nique. 

STERILITY: The antibody is sterile filtered 
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through a 0.22 urn filter prior to use. Filtered ma- 
terial. 0.1 ml, is placed In thioglycollate broth 
(GIBCO) and also onto chocolate agar plate 
(GIBCO) and incubated at 37* C (chocolate plate in 
C0 2 enriched atmosphere). The plate and tube are 
read at 24, 48. and 72 hours. 

Filtered material is also inoculated onto 
Saboraud tubes (GIBCO) and incubated at room 
temperature and at 35* C for six weeks tor fungal 
growth. The tubes are examined at 24 hours, 3 
days, five days, and weekly. 

Filtered material is also inoculated into a hu- 
man embryo line (Bartel W1-38) and a monkey 
kidney line (Bartel RMK) to evaluate viral growth. A 
sample of the tumor line is also included for in- 
oculation for evaluation of cytopathic effect. The 
lines are maintained at 35* C. The lines are exam- 
ined at 7, 14, 21, 28 days for cytopathic effect. "O" 
red cells (Cooper Biological) are placed on the 
ceils to evaluate adhesion. 

Mycoplasma testing is also performed. Material 
is placed into a Mycotrlm RS flask (Hana Blolog- 
icals) and the agar surface is scratched along the 
innoculated area. The flask is incubated at 35* with 
agar side up and observed daily for growth. At 72 
hours the flask is reinnoculated and observed daily 
for growth for an additional 72 hours. 

Limulus lysate testing is performed for en- 
dotoxin contamination (Sigma). 0.1 ml filtrate is 
injected into test vials and compared to simulta- 
neously prepared vials containing E. coK endotoxin. 
At 1 hour of incubation at 37* C, filtrate is exam- 
ined for hard gel formation. 

All filtrates are examined for Hepatitis B virus 
and Human immunodeficiency Virus (HIV) using 
ELISA (Abbott Laboratories). Filtrate is reacted with 
chromophore-linked antibody and the optical den- 
sity is compared to that of known controls. 

All tests are negative before filling the dose 
vial. Protein concentration is determined by method 
of Lowry (OD at 280nm). 



EXAMPLE 2 - 

The general procedures of Example 1 are re- 
peated using human neurofibrosarcoma sensitized 
with adult spleen cells. The fusion line Is composed 
of lymphobiast cells prepared according to Exam- 
pie 1. The resulting hybridoma (NFS-84B) secretes 
monoclonal idiotypic IgM antibodies which react 
with a 221,000 mw idiotypic surface antigen. The 
spleen line (AS-151) was deposited with the Ameri- 
can Type Culture Collection (ATCC) on September 
18, 1988 under ATCC No. CRL 9833. The lym- 
phobiast fusion line (BM-95) was deposited with the 
ATCC on September 16, 1988 under ATCC No. 
CRL 9832. The hybridoma was deposited with the 



ATCC on September 16, 1988 under ATCC No. 
HB983. Antibody from this line was deposited with 
the FDA on October 23, 1987. 

5 

EXAMPLE 3 - 

The general procedures of Example 1 are re- 
peated using human neurofibrosarcoma sensitized 

10 with fetal spleen cells. The fusion line Is composed 
of fetal marrow cells (BG-231 ) prepared according 
to Example 1 and deposited with the ATCC on 
September 16. 1988 under ATCC No. CRL 9835. 
The resulting hybridoma secretes monoclonal IgM 

15 antibodies which react with an idiotypic surface 
antigen. 

EXAMPLE 4 - 

20 

The general procedures of Example 1 are re- 
peated using human neurofibrosarcoma sensitized 
with adult spleen cells. The fusion line is composed 
of fetal marrow cells (BG-231 ) prepared according 
25 to Example 1. The resulting hybridoma secretes 
monoclonal IgG antibodies which react with an 
Idiotypic surface antigen. 



30 EXAMPLE 5 - 

The general procedures of Example 1 are re- 
peated using human neurofibrosarcoma sensitized 
with fetal spleen cells. The fusion line is composed 

35 of lymphoblastoid cells (BM-95) prepared accord- 
ing to Example 1 are deposited with the ATCC on 
September 16. 1988 under ATCC No. CRL 9832. 
The resulting hybridoma secretes monoclonal IgM 
antibodies which react with an Idiotypic surface 

40 antigen. 



EXAMPLE 8 - 

48 The general procedures of Example 1 are re- 
peated using human neurofibrosarcoma sensitized 
with adult spleen cells. The fusion line is composed 
of plasma cells (BA-180) prepared according to 
Example 1 and deposited with the ATCC on Sep- 

50 tember 16, 1988 under ATCC No. CRL-9834. The 
resulting hybridoma secretes monoclonal IgA anti- 
bodies which react with an idiotypic surface anti- 
gen. 

55 

EXAMPLE 7 - 

The general procedures of Example 1 are re- 
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peated using human neurofibrosarcoma sensitized 
with fetal spleen cells. The fusion line is composed 
of plasma cells (BA-160) prepared according to 
Example 1 . The resulting hybridoma secretes mon- 
oclonal laA antibodies which react with an idiotypic 5 
surface antigen. 



EXAMPLE 8 - 

10 

The generaJ procedures of Example 1 are re- 
peated using adenocarcinoma cells of the lung 
sensitized with adult spleen cells. The fusion line is 
composed of lymphoblastoid cells prepared ac- 
cording to Example 1. The resulting hybridoma is 
secretes monoclonal IgM antibodies which react 
with a idiotypic surface antigen. 



EXAMPLE 9 - 20 

The general procedures of Example 1 are re- 
peated using adenocarcinoma cells of the lung 
sensitized with adult spleen cells. The fusion line is 
composed of plasma ceils prepared according to 25 
Example 1. The resulting hybridoma secretes mon- 
oclonal IgA antibodies which react with Idiotypic 
surface antigen. 

30 

EXAMPLE 10- 

The general procedures of Example 1 are re- 
peated using adenocarcinoma cells of the breast 
sensitized with adult spleen cells. The fusion line is 35 
composed of lymphoblastoid cells prepared ac- 
cording to Example 1. The resulting hybridoma 
secretes monoclonal IgM antibodies which react 
with idiotypic surface antigen. 



EXAMPLE 11 - 

The general procedures of Example 1 are re- 
peated using adenocarcinoma cells of the breast 45 
sensitized with aduit spleen cells. The fusion lines 
is composed of plasma celle prepared according to 
Example 1. The resulting hybridoma secretes mon- 
oclonal IgA antibodies which react with idiotypic 
surface antigen. so 



EXAMPLE 12 - 

The general procedures of Example 1 are re- 55 
peated using mucoepidermoil carcinoma cells sen- 
sitized with aduit spleen cells. The fusion line is 
composed of lymphoblastoic cells prepared ac- 



cording to Example 1. The resulting hybridoma 
secretes monoclonal IgM antibodies which react 
with idiotypic surface antigen. 



EXAMPLE 13 - 

The general procedures of Example 1 are re- 
peated using mucoepidermoil carcinoma cells sen- 
sitized with adult spleen cells. The fusion line is 
composed of plasma cells prepared according to 
Example 1. The resulting hybridoma secretes mon- 
oclonal IgA antibodies which react with idiotypic 
surface antigen. 



EXAMPLE 14- 

The general procedures of Example 1 are re- 
peated using hepatocellular carcinoma cells sensi- 
tized with aduit spleen cells. The fusion line is 
composed of lymphoblastoid cells prepared ac- 
cording to Example 1. The resulting hybridoma 
secretes monoclonal IgM antibodies which react 
with idiotypic surface antigen. 



EXAMPLE 15 • 

The general procedures of Example 1 are re- 
peated using hepatocellular carcinoma cells sensi- 
tized with adult spleen cells. The fusion line is 
composed of plasma cells prepared according to 
Example 1. The resulting hybridoma secretes mon- 
oclonal IgA antibodies which react with idiotypic 
surface antigen. 



EXAMPLE 16 - 

The general procedures of Example 1 are re- 
peated using leiomyosarcoma- cells sensitized with 
aduit spleen cells. The fusion line is composed of 
lymphoblastoid cells prepared according to Exam- 
ple 1 . The resulting hybridoma secretes IgM mon- 
oclonal antibodies which react with idiotypic sur- 
face antigen. 



EXAMPLE 17- 

The general procedures of Example 1 are re- 
peated using leiomyosarcoma cells sensitized with 
adult spleen cells. The fusion line is composed of 
plasma cells prepared according to Example 1. 
The resulting hybridoma secretes monoclonal IgA 
antibodies which react with idiotypic surface anti- 
gen. 
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EXAMPLE 18- 

The general procedures of Example 1 are re- 
peated using melanoma cells sensitized with adult 
spleen cells. The fusion line is composed of lym- 
phoblastoid cells prepared according to Example 1. 
The resulting hybridoma secretes monoclonal IgM 
antibodies which react with idiotypic surface anti- 
gen. 



EXAMPLE 19- 

The general procedures of Example 1 are re- 
peated using melanoma cells sensitized with adult 
spleen cells. The fusion fine is composed of plas- 
ma cells prepared according to Example 1. The 
resulting hybridoma secretes monoclonal IgA anti- 
bodies which react with idiotypic surface antigen. 



EXAMPLE 20 - 

The general procedures of Example 1 are re- 
peated using adenocarcinoma cells of the colon 
sensitized with adult spleen cells. The fusion line is 
composed of lymphoblastoid cells prepared ac- 
cording to Example 1. The resulting hybridoma 
secretes monoclonal IgM antibodies which react 
with idiotypic surface antigen. 



EXAMPLE 21 - 

The general procedures of Example 1 are re- 
peated using adenocarcinoma cells of the colon ■ 
sensitized with fetal spleen cells. The fusion line is 
composed of fetal marrow cells prepared according 
to Example 1. The resulting hybridoma secretes 
monoclonal IgG antibodies which react with 
idiotypic surface antigen. 



EXAMPLE 22 - 

The general procedures of Example 1 are re- 
peated using adenocarcinoma cells of the colon 
sensitized with adult spleen cells. The fusion line Is 
composed of fetal marrow cells prepared according 
to Example 1. The resulting hybridoma secretes 
monoclonal IgG antibodies which react with 
idiotypic surface antigen. 



EXAMPLE 23 - 

The general procedures of Example 1 are re- 
peated using adenocarcinoma cells of the colon 



sensitized with fetal spleen cells. The fusion line is 
composed of lymphoblastoid cells prepared ac- 
cording to Example 1. The resulting hybridoma 
secretes monoclonal IgM antibodies which react 
s with Idiotypic surface antigen. 



EXAMPLE 24- 

w The general procedures of Example 1 are re- 
peated using adenocarcinoma cells of the colon 
sensitized with adult spleen cells. The fusion line is 
composed of plasma cells prepared according to 
Example 1. The resulting hybridoma secretes mcn- 

is oclonal IgA antibodies which react with idiotypic 
surface antigen. 
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EXAMPLE 25 - 



The general procedures of Example 1 are re- 
peated using squamous carcinoma cells of the 
tongue sensitized with adult spleen cells. The fu- 
sion line is composed of lymphoblastoid cells pre- 
ss pared according to Example 1. The resulting 
hybridoma secretes monoclonal IgM antibodies 
which react with idiotypic surface antigen. 



30 EXAMPLE 26 - 

The general procedures of Example 1 are re- 
peated using squamous carcinoma cells of the 
tonque sensitized with adult spleen cells. The fu- 
35 sion line is composed of plasma cells prepared 
according to Example 1. The resulting hybridoma 
secretes monoclonal IgA antibodies which react 
with idiotypic surface antigen. 



EXAMPLE 27 ■ 



The general procedures of Example 1 are re- 
peated using adenocarcinoma cells of the pancreas 
46 sensitized with adult spleen cells. The fusion line is 
composed of lymphoblastoid cells prepared ac- 
cording to Example 1. The resulting hybridoma 
secretes monoclonal IgM antibodies which react 
with idiotypic surface antigen. 

60 

EXAMPLE 28 - 

The general procedures of Example 1 are re- 
55 peated using adenocarcinoma carcinoma cells of 
the pancreas sensitized with adult spleen cells. The 
fusion line is composed of plasma cells prepared 
according to Example 1. The resulting hybridoma 
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secretes monoclonal IgA antibodies which react 
with idiotypic surface antigen. 



EXAMPLE 29 - 

The general procedures of Example 1 are re- 
peated using acute leukemia lympho blast cells 
sensitized with adult spleen cells. The fusion line is 
composed of lymphoblastoid cells prepared ac- 
cording to Example 1. The resulting hybrldoma 
secretes monoclonal IgM antibodies which react 
with idiotypic surface antigen. 



EXAMPLE 30 ■ 

The general procedures of Example 1 are re- 
peated using acute leukemia lymphoblast cells 
sensitized with aduit spleen cells. The fusion line is 
composed of plasma cells prepared according to 
Example 1 . The resulting hybrldoma secretes mon- 
oclonal IgA antibodies which react with idiotypic 
surface antigen. 



EXAMPLE 31 - 

The general procedures of Example 1 are re- 
peated using cells of Mycosis Fungoides sensitized 
with adult spleen ceils. The fusion line is composed 
of lymphoblagloid ceils prepared according to Ex- 
ample 1. The resulting hybridoma secretes mon- 
oclonal IgM antibodies which react with idiotypic 
surface antigen. 



EXAMPLE 32 - 

The general procedures of Example 1 are re- 
peated using cells of Mycosis Fungoides sensitized 
with adult spleen cells. The fusion line is composed 
of plasma cells prepared according to Example 1. 
The resulting hybridoma secretes monoclonal IgA 
antibodies which react with idiotypic surface anti- 
gen. 



EXAMPLE 33 ■ 

The general procedures of Example 1 are re- 
peated using oat cell carcinoma sensitized with 
adult spleen cells. The fusion line is composed of 
lymphoblastoid cells prepared according to Exam- 
ple 1. The resulting hybridoma secretes mon- 
oclonal IgM antibodies which react with idiotypic 
surface antigen. 



EXAMPLE 34 - 

The general procedures of Example 1 are re- . 
peated using oat ceil carcinoma sensitized with 
s adult spleen cells. The fusion line is composed of 
plasma cells prepared according to Example 1. 
The resulting hybridoma secretes monoclonal IgA 
antibodies which react with idiotypic surface anti- 
gen. 

w 

EXAMPLE 35 - 

The general procedures of Example 1 are re- 
75 peated using adenocarcinoma of the prostate gland 
sensitized with adult spleen cells. The fusion line is 
composed of lymphoblastoid cells prepared ac- 
cording to Example 1. The resulting hybridoma 
secretes monoclonal IgM antibodies which react 
20 with idiotypic surface antigen. 



EXAMPLE 36 - 

25 The general procedures of Example 1 are re- 
peated using adenocarcinoma of the prostate gland 
sensitized with adult spleen ceils. The fusion line is 
composed of plasma cells prepared according to 
Example 1. The resulting hybridoma secretes mon- 

30 oclonal IgA antibodies which react with idiotypic 
surface antigen. 

EXAMPLE 37 - 

35 

The general procedures of Example 1 are re- 
peated using squamous carcinoma of the esophag- 
ous sensitized with adult spleen cells. The fusion 
line is composed of lymphoblastoid cells prepared 
40 according to Example 1. The resulting hybridoma 
secretes monoclonal IgM antibodies which react 
with idiotypic surface antigen. 



45 EXAMPLE 38- 

The general procedures of Example 1 are re- 
peated using squamous carcinoma of the esophag- 
ous sensitized with adult spleen cells. The fusion 
so line is composed of plasma cells prepared accord- 
ing to Example 1. The resulting hybridoma se- 
cretes monoclonal IgA antibodies which react with 
idiotypic surface antigen. 

55 

EXAMPLE 39 - 

The general procedures of Example 1 are re- 
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peated using cells of Swing's carcinoma sensitized 
with adult spleen cells. The fusion line is composed 
of tymphoblastoid cells prepared according to Ex- 
ample 1. The resulting hybridoma secretes mon- 
oclonal IgM antibodies which react with idiotypic 
surface antigen. 



EXAMPLE 40 - 

The general procedures of Example 1 are re- 
peated using cells of Ewing's carcinoma sensitized 
with adult spleen cells. The fusion line is composed 
of plasma cells prepared according to Example 1 . 
The resulting hybridoma secretes monoclonal IgA 
antibodies which react with idiotypic surface anti- 
gen. 



EXAMPLE 41 • 

The general procedures of Example 1 are re- 
peated using adenocarcinoma of the stomach sen- 
sitized with adult spleen cells. The fusion line is 
composed of lymphoblastoid cells prepared ac- 
cording to Example 1. The resulting hybridoma 
secretes monoclonal IgM antibodies which react 
with idiotypic surface antigen. 



EXAMPLE 42 - 

The general procedures of Example 1 are re- 
peated using adenocarcinoma of the stomach sen- 
sitized with adult spleen cells. The fusion line is 
composed of plasma ceils prepared according to 
Example 1. The resulting hybridoma secretes, mon- 
oclonal IgA antibodies which react with idiotypic 
surface antigen. 



EXAMPLE 43 - 

The general procedures of Example 1 are re- 
peated using adenocarcinoma cells of the biliary 
tract sensitized with adult spleen cells. The fusion 
line is composed of lymphoblastoid cells prepared 
according to Example 1. The resulting hybridoma 
secretes monoclonal IgM antibodies which react 
with idiotypic surface antigen. 



EXAMPLE 44 - 

The general procedures of Example 1 are re- 
peated using adenocarcinoma cells of the biliary 
tract sensitized with fetal spleen cells. The fusion 
line is composed of fetal marrow cells prepared 



according to Example 1. The resulting hybridoma 
secretes monoclonal IgQ antibodies which react 
with idiotypic surface antigen. 

5 

EXAMPLE 45 - 

The general procedures of Example 1 are re- 
peated using adenocarcinoma cells of the biliary 
10 tract sensitized with adult spleen ceils. The fusion 
line is composed of fetal marrow cells prepared 
according to Example t. The resulting hybridoma 
secretes monoclonal IgQ antibodies which react 
with Idiotypic surface antigen. 



EXAMPLE 46 ■ 

The general procedures of Example 1 are re- 
20 peated using adenocarcinoma cells of the biliary 
tract sensitized with fetal spleen cells. The fusion 
line Is composed of lymphoblastoid cells prepared 
according to Example 1. The resulting hybridoma 
secretes monoclonal igM antibodies which react 
25 with Idiotypic surface antigen. 



EXAMPLE 47- 

30 The general procedures of Example 1 are re- 
peated using adenocarcinoma of the biliary tract 
sensitized with adult spleen cells. The fusion line is 
composed of plasma cells prepared according to 
Example 1 . The resulting hybridoma secretes mon- 

35 oclonal IgA antibodies which react with idiotypic 
surface antigen. 



EXAMPLE 48 - 

40 

The general procedures of Example 1 are re- 
peated using mucinous adenocarcinoma of the 
ovary sensitized with adult spleen cells. The fusion 
line is composed of lymphoblastoid cells prepared 
45 according to Example 1. The resulting hybridoma 
secretes monoclonal IgM antibodies which react 
with Idiotypic surface antigen. 



50 EXAMPLE 49 - 

The general procedures of Example 1 are re- 
peated using mucinous adenocarcinoma of the 
ovary sensitized with adult spleen cells. The fusion 
55 line is composed of plasma cells prepared accord- 
ing to Example 1. The resulting hybridoma se- 
cretes monoclonal IgA antibodies which react with 
idiotypic surface antigen. 
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EXAMPLE 50 - 

The general procedures of Example 1 are re* 
peated using serous adenocarcinoma of the ovary 
sensitized with adult spleen cells. The fusion line Is 
composed of lymphoblastoid cells prepared ac- 
cording to Example 1- The resulting hybridoma 
secretes monoclonal IgM antibodies which react 
with idiotypic surface antigen. 



EXAMPLE 51 - 
— — — — — 

The general procedures of Example 1 are re- 
peated using serous adenocarcinoma of the ovary 
sensiti2ed with adult spleen cells. The fusion line is 
composed of plasma cells prepared according to 
Example 1. The resulting hybridoma secretes mon- 
oclonal IgA antibodies which react with idiotypic 
surface antigen. 



EXAMPLE 52 - 

The general procedures of Example 1 are re- 
peated using lympho blast cells from human lym- 
phoma sensitized with adult spleen cells. The fu- 
sion line is composed of lymphoblastoid cells pre- 
pared according to Example 1. The resulting 
hybridoma secretes monoclonal IgM antibodies 
which react with idiotypic surface antigen. 



EXAMPLE 53- 

The general procedures of Example 1 are re- 
peated using lymphoblast cells from human lynv 
phoma sensitized with adult spleen cells. The fu- 
sion line is composed of plasma ceils prepared 
according to Example 1. The resulting hybridoma 
secretes monoclonal IgA antibodies which react 
with idiotypic surface antigen. 



EXAMPLE 54 - 

The general procedures of Example 1 are re- 
peated using carcinoma of the alveolar cells sensi- 
tized with adult spleen cells.- The fusion line is 
composed of lymphoblastoid cells prepared ac- 
cording to Example 1 . 

The resulting hybridoma secretes monoclonal 
IgM antibodies which react with idiotypic surface 
antigen. 

EXAMPLE 55 - 



The general procedures of Example 1 are re- 
peated using carcinoma of the alveolar cells sensi- 
tized with adult spleen cells. The fusion line is 
composed of plasma cells prepared according to 
5 Example 1. The resulting hybridoma secretes mon- 
oclonal IgA antibodies which react with idiotypic 
surface antigen. 

10 EXAMPLE 56- 

The general procedures of Example 1 are re- 
peated using squamous carcinoma cells of the 
anus with adult spleen cells. The fusion line is 
is composed of lymphoblastoid ceils prepared ac- 
cording to Example 1. The resulting hybridoma 
secretes monoclonal IgM antibodies which reach 
with idiotypic surface antigen. 

20 

EXAMPLE 57 - 

The general procedures of Example 1 are re- 
peated using glioblastoma cells sensitized with 
2S adult spleen cells. The fusion line Is composed of 
lymphoblastoid cells prepared according to Exam- 
ple 1. The resulting hybridoma secretes mon- 
oclonal IgM antibodies which react with idiotypic 
surface antigen. 

30 

Claims 

1. A method for the production of human-hu- 
35 man hybridomas comprising the steps of: 

(a) providing a suspension comprising cells 
from a human tumor; 

(b) sensitizing the cells In the suspension by 
mixing the cells with human spleen cells; 

40 (c) fusing the sensiti2ed human tumor cells 

with B-lymphocytes from a cell line distinct from 
the spleen cell used to sensitize the human tumor 
cells; 

(d) screening the resultant fused cells to 
45 select at least one hybridoma that produces anti- 
bodies reactive with a specific human tumor anti- 
gen; and 

(e) cloning the selected hybridoma. 

2. The method of claim t wherein the spleen 
60 cells used in sensitization of the tumor cells are 

obtained from a human fetus. 

3. The method of claim 1 wherein the spleen 
cells used in the sensitization of the tumor cells are 
obtained from adult human spleens stimulated with 

65 (1) transfer factor, (2) a mitogen, or (3) a lym- 
phokine. 

4. The method of claim 3 wherein the adult 
human spleen cells are stimulated with 
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Phytohaemagglutinin (PHA) or Concanavaiin A 
(Con A) or lnterleukin-2,(IL2). 

5. The method of claim 1 wherein the fusion 
line of B-lymphocytes is derived from a fetal mar- 
row line, a human lymphoblastoid line, or human 5 
piasma ceils. 

6. The method of claim 1 wherein single clones 
of a fusion line are selected which produce only 
one class of immunoglobulin. 

7. The hybridoma produced by the method of w 
claims 2, 3, 4, 5 and 6. 

8. The method of claim 1 wherein the human 
tumor cells are colon adenocarcinoma cells, lung 
adenocarcinoma cells, breast adenocarcinoma 
ceils, mucoepidermoic carcinoma cells, hepatocel- is 
lular carcinoma cells, leiomyosarcoma cells, 
melanoma cells, neurofibrosarcoma cells, tongue 
squamous carcinoma cells, pancreas adenocarci- 
noma cells, lymphoblast (acute leukemia) cells, 
Mycosis Fungoides cells, oat cell carcinoma cells, 20 
prostate adenocarcinoma cells, esophageal squam- 
ous carcinoma cells, Ewing's cells, gastric adeno- 
carcinoma cells, biliary adenocarcinoma cells, ova- 
ry adenocarcinoma (mucinous) cells, ovary adeno- 
carcinoma (serous) cells, lymphoblast (lymphoma) as 
cells, alveolar cell carcinoma cells, squamous car- 
cinoma cells of the anus, or glioblastoma cells. 

9. A method of producing monoclonal anti- 
bodies to each of the carcinoma cells according to 
claim 8. which comprises culturing a hybridoma 30 
produced according to the method of claim 7 with 
each of said carcinoma cells in a culture medium, 

and recovering said antibodies from said medium. 

10. A monoclonal antibody produced by the 
method of claim 9. 35 

11. A method for producing a continuous cell 
line that produces monoclonal antibodies to a spe- 
cific cancer comprising the steps of: 

preparing antibody-producing cells from human fe- 
tal marrow or lymphoblastic cells; *o 
fusing said antibody-producing cells with human 
tumor cells to produce hybridomas; 
selecting from among said hybridomas a 
hybridoma that produces antibodies reactive with 
only one immunoglobulin; and ^ 
clonally expanding said selected hybridoma into a 
cell line. 

12. A continuous ceil line produced by the 
method of claim 1 1 . 

13. A method of treating human tumor cells by so 
administering an effective amount of monoclonal 
antibody idiotypic to the tumor under treatment. 
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